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Schematics for FIG. 1 
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Schematic ofX-shear overlay on wafer 
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Schematic of Y-shear overlay on wafer 
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2-Dimensional reticle schematic, 90 degree overlay or R-shear. 

□ 

0 DEGREE OVERLAY^ '\ 
SET (SOLID LINES) ^90 DEGREE OVERLAY 

SET (DASHED LINES) 



FIG. 13 



Heller Ehrman White & McAuliffe LLP 
Title: "METHOD AND APPARATUS FOR SELF- 
REFERENCED PROJECTION LENS DISTORTION 
MAPPING" 

Inventor(s): A. Smith et al. 
Atty Docket No.: 38203-6080C 
Application No.: 10/727,018 - Filed: 12/02/2003 

5/31 J 



Typical overlay patterns or completed alignment attributes 
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Process-flow for the second embodiment for self-referencing 
lens distortion measurement. 
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Photolithographic stepper or scanner system 
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Inter-field overlay error 
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Intra-field overlay error 
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Example of prior art lens distortion test 




FIG. 21 
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Wafer with alignment marks at 0 and 90 degrees 
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Wafer after exposure of FIG. 20 overlay 
reticle at the 0 degree orientation 
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Wafer after exposure of FIG. 20 overlay 
reticle at the 0 and 90 degree orientations (clockwise) 
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Detail of R-shear pattern on wafer 
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white = no photoresist 
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Process flow for the preferred 
embodiment for self-referencing 
lens distortion measurement. 
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Detail of Y-shear for a 2x2 
set of overlay groups 
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Detail of X-shear for a 2x2 
set of overlay groups. 
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Final results of the method of this invention. 
Units =microns, (xf, yf) = intra-field location, 
(dxf, dyf) = intra-field distortion at point (xf, yf). 
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